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FORCE ‘TESTS OF. A I/5-SCAIE MODEL OF THE -IffiMHEL XP-85 AXEgLAHE ' WITH 
: CONVEMTORAE TAIL ASSMBEf IN THE -LANGlEF FfeE-FlICTT TONNEL 
By John W. Paulson and Joseph L. Johnson 


SUMMARY 


At the request of the Air Materiel Command,. Army. Air .Forces . an 
investigation of the low— speed* power-Off stability' arid, control 
characteristics of the McDonnell XF— 85 airplane is /being cQnduc.ted in . 
the Langley free-f light tunnel. The XF-85 airplane is a'parasite 
fighter carried in a bomb bay of the B-3 6 airplane., . As^ a part of -the 
investigation a few force tests were made on a l/5^cale kodel of the ; 
XP-85 with a conventional tail assembly installed iji place of the 
original design five— unit tail assembly. ‘"The' totial area of the 
conventional assembly was approximately 80 percent of .the area Qf, the 
five-unit assembly. • ‘ r " 

The results of this investigation showed' tMt' the" Conventional 
tail assembly gave about the same longitudinal .stability charac- 
teristics as the original configuration and improved the ’directional • 
and lateral stability. 


IETRODUCTION 


An investigation of the low— speed, power-off stability and 
control characteristics of .the, McDonnell XF-85 airplane is being , 
conducted in the Langley •' f ffei»-fight tunnel' at 'the request of ’the ' 
Air Materiel Command, Arny Air Forces. The XF-85 is a jet propelled, 
parasite fighter designed to be oarried in the forward bomb bay of 
the B— 36. In the combat - . area when- the need : fbr filter ‘ehbort arises 
the XB-85 is lowered from the B^-36 oh a trapeze arrangement and put 
loose. When further fighter protection is not required the XF-85 
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returns to the mother ship and hooks up on the trapeze The wings 
are then folded upward and the parasite is drawn up into the hcsnb hay. 

The short fuselage restricted width of the ZP— 85 airplane 
dictated by the size of the bomb hay of the B-3 6 restated in a tail 
design consisting of five units which was investigated on a 1/5-scale 
model in the Langley free-flight tunnel and reported in reference 1. 
In order to determine if a less complicated conventional tail would 
provide the same degree of stability, force tests have been made with 
a simplified tail without control surfaces in the free— flight tunnel. 
The restate are presented herein ana compared with, seme of the results 
from : reference 1. 

SYMBOIS . ... 
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°D 

C m 


Cy 


wing area* square feet 
mean aerodynamic chord, feet 
wing, span,, feet. /' . ; 

dynamic pressure, pounds per square foot 
angle. of attack of fuselage oenter line, degrees 
angle of sideslip, degrees . . ■ 

*. , . . • . . v • % t 

angle of yaw, degrees ■< - 

lift coefficient ( 

1 , . ' VqS / ’ 


, J. A 

» 1 .■ 


drag ooeffioient 


(t) : 

pitching- moment coefficient x 

( Yawing moment j . 

V • qSb ■■■ 


yawing-moment coefficient 

- : ^ . 1 - 1 , . 


rolling-moment coefficient ; 

lateral-force coefficient . f fe^fi?S b i-£saag 

. : 'V; qS . 
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tall incidence, degrees . 


• elevator, defleoti on, degrees 


.6 aileron deflection, degrees 

*’**■•' ’ 


c Yp ■ rate of change of lateral force coefficient with angle of 

»r degree . ■' 


sideslip, per degree 


C n rate of change of yawing-moment coefficient with angle of 
p 


/^Cjj 

sideslip, per degree ( 


\&S.. 

mt 

! ) 


"rate of change of rolling-mcffitent coeffioient with' angle of 


sideslip, 'per. .degree . 



Subscripts ; 
tT upper 
L lower 


f - - • v -.-ic : ... , 

••••v .-i. :• 


APPARATUS 

' * ‘ -V . •- 

' ■ Wini Tunnel •' 


; i : The.. force tests to' determine the aerodynamic characteristics of 
..the model, were m§de on "the f ree-^flight -tunlael >ix-rcomponent b a l an ce 
.-.-.which is described, in. reference 2, 33ttia ^balance rotate^ ..in yaw with 
..the model so that all forces aM mcsnehtB are measured.,with respeat 
to the stability .axes, ' v '$h£' stability- 'azes are a system of axes in 
which the Z^-axis is in the plane ; Of : syisfletry, ; perpendicular, to the 
relative wind,., and. direo ted downward] the X-axis is in the plane of 
- symmetry "pe^eridiculfer' to' the * Z-aade-' and- directed- forward; and the 
Y-axis is perpendicular' to the - plane of. symmetry and. directed to the 
right. A sketch- showing the. positive directions of the forces and 
moments. is given; in- figure i, r ‘ . V" '!‘ A : - * 
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MODEL 


Presented in figure 2 is a three-view drawing of the model. The 
model used in the present investigation was the same l/5-scale model 
used in the investigation reported in reference 1 except that single 
vertical and horizontal tails were employed instead' of the five-unit 
tail (see fig. 3). The conventional tail assembly had full-scale 
vertical and horizontal tail areas of 20.1 and 17. 9 square feet, 
respectively, as compared with the total area of'47»5 square feet for 
the five-unit tail assembly. The stall control vane used in the 
tests of reference 1 was in place 'for all tests. 


TESTS " 


The foroe tests were run at a dynamic pressure of 3.0 pounds 
per square foot, which corresponds to an airspeed, of about 34 miles 
per hour at standard sea— level conditions and to a test Reynolds 
number of 302,000 based on the mean aerodynamic chord of 1.03 feet. 

All forces and moments are referred to the stability axes 
originating at a center-of-gravity position of 26.7 pero.ent of the 
mean aerodynamic chord and located vertically 0.05 percent of the mean 
aerodynamic chord above the fuselage center line. 


RESULTS AND DISCUSSION 


The results of the tests made -to determine the longitudinal 
stability characteristics of the l/5-scale model with the conventional 
tail assembly are presented in figure 4. Also presented in this 
figure for comparison are results from reference 1 with the model in 
the original configuration and with tail off. It can be seen from 
this figure that the conventional tails gave approximately 'the same 
longitudinal stability characteristic's as the original design tails. 
The model with the conventional -tail 'assembly trimmed at a much lower 
lift coefficient than the original model beaause of the smaller tail 
.Incidence (—5°) and the neutral elevator setting. 

Presented in figure 5 is • the yariatlori -of the lateral stability 
parameters-, Cy^, ■ • an d 1 ' with' lift coefficient for the' model 

with the conventional tail compared with data, from: reference 1. The 
results of figure 5 show that the model with, the conventional tail 
had a higher degree of directional stability over the entire lift 
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range. The directional stability increased with increasing lift 
coefficient* which is in marked contrast to the results for the 
original configuration which showed that the directional stability 
fell off rapidly after. Cl =■ 0.6. ..Because of the. elimination of • 

this undesirable oharacteristic;'the conventional tail assembly appears 
superior to the original configuration from the standpoint of 
directional stability* , 


The data of figure 5 shew that the conventional tail also f 
Increased the positive effective dihedral -C^ up to «s 0.6 but 

did not increase the maxiimaa value of effective dihedral over thp 
unstalled lift range. Ae a result there is only a relatively small 
variation in the effective dihedral over the lift range whioh i^ 
a desirable characteristic usually not found in a swept wing 
configuration 


COHCHJSIOHS 


The results of force tests of a conventional tail arrangement 
having 8o percent of the combined areas of the original five-unit 
design indicated an equal degree of longitudinal stability and 
improved directional and lateral stability characteristics. 


Langley Memorial Aeronautical Laboratory- 

Rational Advisory Committee for Aeronautics 
Langley Field, Va. 


uohn W. Paulson 
Aeronautical Engineer 


('Gt 


£?, 

Approved by: 

Hartley A. _ Soule 

Chief of Stability Eesearch Division 



Joseph L. Johnson 
Aeronautical Engineer 


BUB 



6 


HAG A EM Ho. L7C26 


EKE'EEERCES 


1. Paulson, ' John W., and Johnson* Joseph L. ; Prel im inary Evaluation 

of the Low-Speed. Stability arid Control Characteristics of the 
McDonnell XP-85 Airplane from Tests of an Unballasted 1/ 5-Scale 
Model in the Langley Free— Plight Tunnel. HADA EM No.- L7C27, 1947-- 

2, Shortal, Joseph A., and Osterhout, Clayton J. { Preliminary 

Stability and Control Tests in the NACA Free— Flight Wind Tunnel 
■ and Correlation with Full-Scale' Flight Tests. NACA TN No. 810, 
1941 . 



NACA RM No. L7C26 


Wind 
direct ton 



NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 


direction 




F/gure /. - System of stability axes. Arrows tndi 
cate positive directions of moments t forces , and 
con trot - surface cief /<? ct ions . 





•• mA •• i •• 


KACA 


*••• 

• • 
• • 


• • 
9 


• •• 




Stall Control 


■g. 2 


bp 


of JSC 
fi 


Tj 

K 

55 








NACA RM No. L7C26 


Fig 




Dreg coeff/c/enS C& 


N ACA EM No. L7C26 


Fig, 



-o fpr 


7a/P u u n 
Co/?* -S & - L - 


— f r f . / tr • 

a -Xufreff) Or/g. — S -AS 

O -Po-Cref/) Off - — — 



s fu & fc 

-ao -/s 




-8 0 8 /6 Sf 

fng/e of affacf, CC, Peg 


V O r/ 
P/fcf7/ng-/nO/7?enf 
ooeff/c/enf C/77 


figure 4-- L/ff, drag and p/fcf/ng- /nonyen f o/?aracfer- 
vst/os of f/?e ff-dfca/e mode/ of ff?e Me Dome// XP- 
3<S a/rp/ane tvd/? com/en f/ona/ /a// fee fee/ //? Me 
Lang/eu free-f//gf?f fu/?/?e/ compared w/ff? da/g 
of reference!- eg - 3-0 pounc/s per ogaare foofi 
]f=0‘; Sr - O} Sa -Ad Center- of- grav/ru /oca/von 
0-3 <5 r MAC. Sfo/A con fro/ rone on. y 






NAGA RM No. L7C26 


Fig. 5 




jfcg 

-■J c < 


o 


IZr/Ls // // a &g <5e /t c£>, 

o FFT , Caw. -& & f- O I* -i 

n -c/o-&ef /) , Or/a- 3 ~/S — -20 -A5 

O -db-Oefj) Off -- -- -- — 





□— 

— O 


— 

3= 

d=c 

n 

3=C 


lr® 



o 

— 

— 

■>- — 

— 


— 

-<r- 


-O 

, 

o 





.004 


^.002 


O 


.§§ 

It** 


-004 

































□— 

O- 


1 




1— . 







" 


f — c 












't 



























-<> 









— 

o— 

—• 

JP 





















|V 




o 




-.004 




























T 









a_ 

■ ■I i 

c 


h 

✓ 

o 





□ — 





5 >' 

■ 

-O l 







y 


o 

















■> — 





NATIO 

NAL A! 

) VISOR 

Y 










COMMITTEE FOR AESCMHJTICS 
1 1 1 1 



-.4 - 2 O .2 4 .G 8 /£> 

Lift coefficient, C L 

f/gure 3. -Co fere// sfof>///fu c/?crrcycfer/sf/cs offfe 
Jf-sco'/e moc/e/ offfe Ale /Dome// XP- 33 ey/r- 
p/c/ne tv/ff? cor? yen f /oner/ Ay// oc cfe/er/o/neo' fu force 
fesfs //? ffe Lang/e o free -f//ghf fume/ Co/o/oc/rec/ 
w/ff? c/a/ar of re fere no el- Sf^-Oi da- —/O ° Confer- of 
prc/r/fp/ /oceyf/on 0.26 7" MAC. Sfa// co/7 fro/ vorne on . 






